Development of a highly sensitive in vitro assay method for biological activity of endotoxin contamination in biological products.
The pyrogen test in rabbits has been replaced by the bacterial endotoxin test. The endotoxin test, however, showed a considerable discrepancy with pyrogenicity and was, therefore, assumed to have an efficacy limitation in directly predicting harmful biological effects of endotoxin. We developed a sensitive in vitro assay method by making use of tumour necrosis factor alpha (TNF-alpha) induction in RAW264.7 cells, which showed a fine correlation with pyrogenicity in rabbits. RAW264.7 cells maintained by serial subculture under an endotoxin-free condition have gained the similar level of sensitivity as the endotoxin test to allow extensive dilutions of a drug for eliminating adverse effects on the cells. The in vitro TNF-alpha induction assay was shown to be capable to detect quantitatively a synergistic effect of a drug and endotoxin. The synergy is assumed necessary to be taken into consideration to define the limit value for the endotoxin test for guaranteeing the similar level of safety as by the pyrogen test.